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Introduction
William Edwards Deming was born in Sioux City in the state of Iowa on 14 October 1900. He must be one of the busiest 87-year-olds around-certainly the busiest 87-year-old statistical consultant! Indeed in this his ninth decade he is attracting greater audiences and having a more substantial direct effect on the Western world, including especially his home country of America, than he has ever previously achieved. It is highly unfortunate for all of us in this part of the world that it has taken so long; for others have been listening to him for a long, long while and have reaped incalculable rewards as the consequence. Only in the 1980s is it becoming widely realised that Dr W. Edwards Deming has been having a profound influence on the industrial history of the world for more than the last third of a century. Had he been listened to earlier, then that history could have turned out very differently. William E. Conway, who in 1979 appears to have been the first leading American businessman to realise the importance of Deming's work, refers to him as no less than 'the Father of the Third Wave of the Industrial Revolution'. Even those of you who have not heard of Deming before today will not take long to guess which is the country that has been listening to him, and implementing his methods, the longest-since as long ago as 1950. It is, of course, Japan. Industrialists and others have been searching for the 'Japanese secret' for some years now. Light is beginning to dawn: the Japanese secret is, of all things, an American statistician to whom the Americans would not listen.
Let me run through a very brief history of this remarkable man. He obtained his doctorate at Yale in mathematical physics in 1928, at which time he joined the United States Department of Agriculture as a mathematical physicist, remaining in that position until 1939. As you will all be aware, a lot happened in statistics during those 11 years-not least as regards agricultural applications. So it is not surprising that Deming's interest in probability and statistics, which he had already met during his time at Yale, flourished; and in 1936 he came to London to study under Fisher at University College. But, in spite of his keen interest in the mainstream developments of mathematical statistics at this time, he found even greater inspiration in the work of Walter Shewhart, the originator of the concepts of statistical control of processes and of the related technical tool of the control chart. The ideas of statistical control, as presented by Shewhart, are of course not wholly distinct from the better-known developments in experimental design of the time, in that Shewhart analysis of manufacturing processes was also concerned with splitting variation into components. But his components of variation were of a very particular kind-those due to what he called assignable and unassignable causes, and which Deming calls special and common causes respectively. The crucial relevance of this kind of analysis of processes to their reliability, consistency and stability and to any serious quality-improvement efforts is one of the things that Western industry is learning rather late in the day. A fundamental advance made by Deming in the 1930s was the realisation that this kind of analysis is just as appropriate and vital to many non-manufacturing processes and systems: to administration, marketing, sales, service operations, training, and many others.
I shall not go any further into these statistical aspects of Deming's work. Virtually all of the rest of this presentation needs to be spent on what Deming rightly regards as of even greater importance, and on which he concentrates increasingly as the years go by-and that is his philosophy of management. But let me finish the short history first. In 1939 he was invited into the Bureau of the Census as Head Mathematician and Advisor in Sampling. Due to his influence and training in the use of sampling methods and statistical control, many of the processes in the 1940 Census experienced something like a six-fold productivity increase compared with previously, several hundreds of thousands of dollars were saved, and the census results were published much sooner than usual. During the time of American involvement in World War II, Deming was involved in statistical quality control training of large numbers of people involved in the war effort. This programme had an enormously beneficial effect on the quality and volume of what was being produced, with spectacular reductions in scrap and rework.
After the war, Deming played a leading role in the formation of the ASQC. But as far as industry was concerned, American manufacturers found ready post-war markets for virtually anything they produced, and the wartime life-or-death urgency for improving quality all but disappeared in favour of sales and other areas more closely concerned with short-term profits. Tragically, as you will well realise, this situation still sounds pretty familiar 40 years later.
Deming If this is the first time that you have seen Deming's 14 Points, they may well appear an odd mixture to you; they certainly did to me when I first encountered them some 6 years ago. And to attempt to cover them in a short talk like this is rather like a vicar preaching a single sermon on the whole Bible. All I can hope to do is just make you aware of them and to stimulate sufficient interest in some of you that you will want to read more and think more about them. You will then be starting out on a route which could change your life-and that's not such an extravagant claim as you might imagine, at least not going by the number of Americans, both statisticians and management, whom I have heard using just those kinds of words.
Here then are the 14 Points. I shall follow each one with a few comments made as if you were a management team hearing them for the first time.
Constancy of purpose
Create constancy of purpose for continual improvement of products and service, ... allocating resources to provide for long-range needs rather than shortterm profitability, with a plan to become competitive, to stay in business, and to provide jobs. It is no good accepting Deming's approach in principle, and then forgetting it in practice. What has often happened is that managements have indicated their agreement, but have then allowed virtually anything else (i.e. all the 'old problems') to take priority. There must always be a consistent, inexorable, never-ending, widespread push for continual improvement in everything that an organisation does. People have become so used to new management gimmicks appearing every few weeks, or even days, which usually disappear as quickly as they come. It will take time, with such a history, for a proper belief to take hold that management is serious this time-and of course that will only happen if you really are. This can only be accomplished by you getting a deep understanding of the approach, and then setting a good example by your constancy of purpose constantly filtering down the organisation to feed and nurture a constancy of purpose throughout.
The new philosophy
Adopt the new philosophy for economic stability. We are in a new economic age, ... created in Japan. We can no longer live with commonly-accepted levels of delays, mistakes, defective materials, and defective workmanship. Transformation of Western management style is necessary to halt the continued decline of industry. It is a whole new philosophy. It is not merely just a few guidelines, ideas and rules which can be tacked on to the end of whatever is done now. It involves a thorough, radical rethink-the most radical that you could ever realistically imagine. It may well involve a complete reversal of attitude towards many strategies and modes of behaviour to which both you, as management, and your workforce have become accustomed over the years. Quite simply, without the general realisation that we are talking about this fundamental a change, then it will not happen. In any case, it will not happen overnight. There must be a constant, consistent movement in the right directionevery day a company must move closer to the philosophy of ever-improving quality of all systems, processes and activities under its direction.
Cease dependence on inspection
Eliminate the need for mass inspection as a way to achieve quality ... by building quality into the product in the first place. Require statistical evidence of built-in quality in both manufacturing and purchasing functions. Some peoples' initial reaction to this instruction from Dr Deming may well be to laugh. If so, that only demonstrates how terribly far away their standards are from those which he demands-and which are being achieved by those who have accepted his message. We have become so used to poor quality in supplies, systems, service and expectations, and to such a high level of mistakes, errors and defects, that we may have come to accept as a 'fact of life' that this is the way things are and must forever be. But an undeniable result of reaching consistent high standards (such consistency being ensured by statistical evidence and methods of process control) is that mass inspection indeed becomes no longer necessary. Tremendous cost-savings are then available, both by eradication of the expensive, non-productive activity of inspection, and by the security of working with reliable, dependable, consistent high-quality materials and processes. And think of what the resulting high-quality, competitive end-products will then do for your company's reputation both with existing and potential customers. Reduce the number of suppliers for the same item by eliminating those that do not qualify with statistical evidence of quality. The aim is to minimise total cost, not merely initial cost. Purchasing managers have a new job, and must learn it. This is very much connected with Point 3. The necessity for inspection of the input from our suppliers can only be ended if we can trust those suppliers to have the same high standards as ourselves. This implies a positive, co-operative, long-running relationship with a reduced number of chosen suppliers who can and will fulfil our needs. The savings obtainable from such a relationship with reliable suppliers, and the trustworthy materials and service resulting, outstrips to a dramatic degree the 'savings' attainable by merely going for the lowest price. The costs incurred within our operation, and possibly subsequent to it, as a result of using cheap, low-quality input, are likely to be enormous, quite possibly incalculable. At best, there will be substantial rework necessary, delays, and irregular throughput within our operation; at worst, the bad material may slip through our operation, leaving our customer to find it out. And, if our customer suffers, be sure that he will make us suffer as a consequence, and rightly so.
Continually seek out problems
Search continually for problems, to constantly and forever improve the systems of production and service and every other activity in the company, ... to improve quality and productivity and thus to constantly decrease costs. It is the management's job to work continually on the system (design, incoming materials, maintenance, improvement of machines, training, supervision, retraining). There is at present far too great a tendency to 'hope for the best', to 'turn a blind eye', and to 'let things ride' regarding potential problems-only paying attention to them when they become obviously serious and may well have already caused our company some considerable harm. Far better to seek them out early, to 'nip them in the bud', before they cause real trouble (this is the particular task of the monitoring phase of statistical control schemes). This is a basic difference between crisis management and good management. Never be content; even when some problems have been sorted out, and some improvement has thereby been obtained, it is in the nature of things that further improvement is always possible, but it will only be achieved if further problems are identified and solved. And if you don't find out problems, be sure they will find you out. 
Institute supervision
Institute modern methods of supervision (leadership), focusing on helping people and machines to do a better job. ... The responsibility of supervisors must be changed from sheer numbers to quality. Improvement of quality will automatically improve productivity. Management must ensure that immediate action is taken on reports of inherited defects, maintenance requirements, poor tools, fuzzy operational definitions, and other conditions detrimental to quality. If a foreman or supervisor has to spend his time chasing the people for whom he is responsible, and browbeating them to 'do a proper job' or to keep up to schedule, that in itself is a clear comment on the low standard of the operation concerned. Workers must be given interest in the work that they are being asked to do, and be helped to do it well. And these are complementary activities-if they are interested then they will want to do it well and accept help to enable that; and if it is made possible for them to do it well then their interest in it will increase-and so the cycle continues. Far too often, one sees the opposite kind of cycle: the vicious circle. Conditions force a worker to do a bad job; so he loses some of the interest that he has, which results in him doing a yet poorer job, which lessens his interest still further, and so on.
Drive out fear
Encourage effective two-way communication and other means to drive out fear throughout the organisation, ... so that everybody may work effectively and more productively for the company. Anybody working in fear of his superiors cannot be working in true co-operation with those superiors. The best that can be hoped for in such circumstances is to get people working in resentful acquiescence-maybe that is all that some superiors desire. However, this will never result in much progress. Successful joint working relationships achieve so much more than isolated individual efforts-but will not do so unless nourished by mutual trust, confidence and respect. Those working in fear try to withdraw from the attention of those of whom they are afraid. And how can you expect to get anything of the true potential from people whose main aim is not to be noticed? Point 9 will concern the breaking down of barriers between departments. It is just as important to break down barriers between staff and their supervisors, between those supervisors and middle management, between middle and senior management, and between senior management and the chief executive officer. But fear will keep those barriers firmly in position.
Break down barriers
Break down barriers between departments.
... People in different areas such as research, design, sales, administration, and production must work in teams to tackle problems that may be encountered with products or service. Different sections of an organisation have their own interests, their own traditions, their own values, their own 'sacred cows', often, in effect, their own language. So, unless they have extremely good cause, they will automatically fight against their fellow-employees with whose interests they appear to be in conflict. The company will only make headway if its employees start fighting the competition rather than themselves. Frequently a minor change in one department can afford considerable help to another-often with the resulting desire to 'return the compliment'. But such will only happen if the departments concerned have real understanding of each others' difficulties. The common language of elementary statistical methods and charting techniques, which are of course powerful and useful tools in their own right, is extremely effective in enabling people to gain an understanding of each others' jobs and problems, and how they may be helped.
Eliminate exhortations
Eliminate the use of slogans, posters, and exhortations ... for the workforce, demanding zero defects and new levels of productivity, without providing methods. Such exhortations only create adversarial relationships; the bulk of the causes of low quality and low productivity belong to the system and thus lie beyond the power of the workforce. 'Do it right the first time'; 'Zero defects is our aim'; 'Increase output by x%'; and countless others. How can anybody do it right the first time if he is given neither the time nor the materials or equipment to make it feasible? How can he produce zero defects if what he gets to work on is already defective? And his already-low job satisfaction will drop even more if he is exhorted to produce greater quantities which he knows will, under the prevailing detrimental conditions, lower the standards of what he is producing still further, however hard he tries to prevent it. Make reasonable requests, and provide what is necessary for them to be met, and you may well get better than you ask for. Make unreasonable requests, and you will get even less than you would have got otherwise from an increasingly-demoralised worker.
Eliminate targets
Eliminate work standards that prescribe numerical quotas and goals (targets).
... Substitute aids and helpful supervision; use statistical methods for continual improvement of quality and productivity. Targets can never be right except very occasionally by accident. If a target is lower than what turns out to be reasonably achievable, the automatic reaction is for workers to take a rest once that target has been reached-and why shouldn't they? If the target is unreasonable, then either it will not be attained (resulting in criticism, loss of bonus, demoralisation-all at no fault of the workforce), or it will be attained through cutting corners, lowering standards, ignoring safety requirements, etc.: the right numbers may be attainable, but at what cost in quality, with all the ramifications that may have further down the line or, worse still, at the customer's? In either case, workers' respect for their management's ability to manage will justifiably take a further dive.
Permit pride of workmanship
Remove the barriers that rob hourly workers, and people in management, of their right to pride of workmanship.
... This implies, inter alia, abolition of the annual merit rating (appraisal of performance), and of management by objective. Again, the responsibility of supervisors must be changed from sheer numbers to quality. 14 Top management's commitment Clearly define top management's permanent commitment to ever-improving quality and productivity, ... and its obligation to implement all of these principles. Create a structure in top management that will push every day on the preceding 13 points, in order to accomplish transformation. It all begins and can end here. Without full top management belief, understanding and commitment, progress (if any) will be sporadic and temporary at best. Top management must lead the whole organisation in the drive for ever-improving quality of every activity in the company by providing proper encouragement, training, facilities, time-and by practising what they preach. In particular, they must accept that they also have much to learn, and be prepared to learn it. What, for example, is the point of training everybody from middle management downwards in statistical charting techniques and process control if top management cannot, or rather will not, understand the reports, results, analyses, and recommendations emanating from the use of these methods? Of course, top management are very busy people. And that is why it is so necessary to set up a positive and permanent structure within management with the sole task of encouraging and facilitating continuing and continual progress in the new direction. It is hard work-Deming has never claimed otherwise-and the need for 'commitment' and faith will never have been greater. But the potential rewards, and degree of success, for you and your company are huge.
As I said earlier, to those of you who are hearing of Deming's management philosophy for the first time, this must have seemed quite a mixture. Probably some of the Points have seemed obvious, others questionable, and some downright impossible. It is also difficult at first sight to see how they all hang together in a coordinated framework. But they do. Perhaps the best attempt that I have seen to present the 14 Points as a relatively brief composite statement is in the Quality Philosophy of the Pontiac Division of General Motors. I will finish by quoting that summary to you: Pontiac Motor Division commits itself to quality as our number one business objective. We are dedicated to operating under Dr Deming's philosophy of management, including extensive application of statistical techniques and team-building efforts. We intend to be innovative and to allocate resources to fulfil the long-range needs of the customer and the company. We will institute better job training, including the help of statistical methods, and will 'do it right the first time', eliminating scrap and waste. We will provide a vigorous program for retraining people in new skills, to keep up with changes in materials, methods, design of products, and machinery, and in the use of statistical techniques to identify areas of improvement. We will reduce fear by encouraging open two-way communication. We renounce the old philosophy of accepting defective workmanship in everything we do-paperwork, processes, and hardware. We must eliminate the dependence on mass inspection for quality. We will maximize the use of statistical knowledge and talent in both our division and our suppliers. We will demand and expect suppliers to use statistical process control to ensure quality. Where possible, we will single-source purchased items with the supplier who demonstrates the highest level of quality through statistical means.
